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(54) PRODUCTION OF NUCLEAR PARTICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a process for production nuclear particles having a sharp 
grain size distribution and sufficient strength by executing granulation by controlling the liquid 
drops of a spray liquid to be sprayed in such a manner that the coarse liquid drops having 
specific grain sizes or above among these liquid drops attain specific vol.% or below while 
progressing coating. 

SOLUTION: This process for producing the nuclear particles comprises executing granulation by 
spraying the spray liquid contg. a binder while forming a fluidized bed of ray material particles by 
using a combined type fluidized bed device accompanied with >1 kinds of rolling, stirring and 
jetting (including a Wurster type). In such a case, the viscosity of the spray liquid to be sprayed 
is <20 centipoises at 20° C and the granulation is executed while the coating is progressed by 
controlling the coarse liquid drops of the grain size >30jum among the liquid drops of the spray 
liquid to be sprayed to attain <10vol.%. The pharmaceuticals contain the resulted nuclear 
particles, the combined particles of the nuclear particles and functional blank materials and 
functional particles as well as combined particles. As a result, the nuclear particles having the 
sharp grain size distribution and the sufficient strength are produced. The nuclear particles are 
adequately usable as the nuclear particles for designing the combined particles by coating, 
addition working treatment, etc., on the particle surface by a wet process or dry process for the 
purposes of adding function, etc., thereto. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture approach of the nuclear particle which performs a granulation while 
spraying the spray liquid containing a binder, forming the fluid bed of a raw material particle using 
rolling, stirring, and the compound-die fluid bed equipment accompanied by one or more sorts of 
a jet (the Wurster format is included) The manufacture approach of the nuclear particle 
characterized by corning advancing [ control so that a rough drop with a particle size of 30 
micrometers or more becomes below 10 volume % among the drops of the spray liquid with which 
the viscosity of the spray liquid sprayed is 20 or less centipoises, and is sprayed at 20 degrees 
C, and ] coating. 

[Claim 2] the manufacture approach of the nuclear particle characterize by control the amount 
of spraying of spray liquid in the manufacture approach of the nuclear particle which perform a 
granulation while spray the spray liquid containing a binder, form the fluid bed of a raw material 
particle using rolling, stirring, and the compound die fluid bed equipment accompanied by one or 
more sorts of a jet ( the Wurster format be include) so that an exhaust-gas temperature become 
high 3 degrees C or more from the adiabatic saturation temperature under an equipment 
installation environment. 

[Claim 3] The manufacture approach according to claim 2 characterized by controlling so that a 
rough drop with a particle size of 30 micrometers or more becomes below 10 volume % among 
the drops of the spray liquid sprayed. 

[Claim 4] The manufacture approach according to claim 2 or 3 that the viscosity of spray liquid 
is 20 or less centipoises at 20 degrees C. 

[Claim 5] claims 1-4 which are those in which spray liquid contains the SSL grade (viscosity is 
2.0 to 2.9 centipoise under 20 degrees C with a 2-% of the weight water solution) of 
hydroxypropylcellulose as a binder at least — either — the manufacture approach of a 
publication. 

[Claim 6] claims 1-5 whose ratios (d95/d5) of the particle size (d95) of 95 % of the weight of 
minus sieve passage accumulation to the particle size (d5) of 5 % of the weight of minus sieve 
passage accumulation of the last granulation object obtained are 3.0 or less — either — the 
manufacture approach of a publication. 

[Claim 7] a claim — the nuclear particle corned by the manufacture approach of a publication 
one to 6 either. 

[Claim 8] The manufacture approach of the compound-ized particle characterized by making a 
nuclear particle compound-ize by making a coating coat form in the front face by spraying the 
solution containing a functional material and drying using a nuclear particle according to claim 7. 
[Claim 9] The manufacture approach of the compound-ized particle characterized by making a 
nuclear particle compound-ize by blending the functional particle of a particle size smaller than 
this with a nuclear particle according to claim 7, applying mechanical consolidation and a shear 
to this, adhering and combining both. 

[Claim 10] The compound-ized particle manufactured by the manufacture approach according to 
claim 8 or 9. 

[Claim 11] Pharmaceutical preparation containing a compound-ized particle according to claim 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the compound-ized particle obtained by the 
manufacture approach of the manufacture approach of the nuclear particle which has 
reinforcement more sharp [ particle size distribution ] in a detail, and sufficient, the nuclear 
particle obtained by the list by this manufacture approach, and the compound-ized particle using 
the nuclear particle, and this manufacture approach, and the pharmaceutical preparation 
containing these about the nuclear particle obtained by the manufacture approach list of a 
nuclear particle by this manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, the particle engineering which pursued the 
functionality of a particle by the advance of equipment etc. becomes possible, and positioning of 
a nuclear particle (heart matter) is very large in it. For example, by coating the surface layer of a 
nuclear particle (heart matter) with additives (basis), such as a material (functional material) 
which has functionality, such as emission control, and considering as multilayer structure etc., it 
is very useful to give functionality and it is used widely. 

[0003] However, what is used as a nuclear particle (heart matter) is chosen from additives 
(basis) in many cases, and there is no example of having performed the particle design, using a 
principal component or a chief remedy as a nuclear particle not much. It is because it is required 
the mechanical strength which is extent which breaks at the time of that particle size 
distribution of a nuclear particle (heart matter) is sharp and coating actuation, or is not 
powdered, that it is a real ball as much as possible, etc., and this is considered to be the reason 
nil why such a technical difficulty is big. 

[0004] Although it is conquerable to some extent about the problem of these reinforcement, a 
configuration, and particle size with after treatment, such as a powder cliff, especially about the 
sharpness of particle size distribution, it is not satisfactory, and considers as the difficult 
technical problem. Namely, although the granulation object which serves as a nucleus (heart) 
first by the general corning methods, such as the centrifugal corning method, the rolling corning 
method, a stirring mixing granulation method, the fluid bed corning method, the extrusion corning 
method, or a method of corning the compound die accompanied by these one or more sorts, is 
built Although the width of face of the particle size distribution is broadcloth therefore, the 
method of dividing this by the screen and preparing the particle of a required particle size as a 
nuclear particle is usual, time and effort is taken and there is a difficulty that productivity is low. 
[0005] therefore, as an additive (basis) used widely for the application as a nuclear particle 
(heart matter) on an actual particle design for example, the spherical granulation which consists 
of white soft sugar and a starch system, a purified sucrose system, a lactose, a crystalline 
cellulose system, etc. like trade name Nonpareil (Freund Industrial make), although the spherical 
granulation of crystalline cellulose is similarly known like trade name eel FIA (Asahi Chemical 
Industry Co., Ltd. make) These are divided into a fraction with a desirable particle size of 1 50 
micrometers or more by the screen after granulation, as already stated. It is a usual state to 
coat a case to build a layer by coating of a principal component or a chief remedy in the upper 
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^tsr-©tpi i as * fv- 1 mmm <o 

^fc^K* (S*>«) iLTKfh 10 
[0 0 3 4] C©<t5K, »#, fitt 

Ml) ^HMtS^^S. 
[0 0 3 5] *mm%L7- CSfcS) t LTlftftS 

ft»it«fc*ofSTiiiaiia 5 fift%©tfcg ( d s ) nM-r 

3f§7ili®^fl9 5fit%©efl (d«) ©it (d» / 
ds) (13. O^T, »4l<li2. 8 £JITT?*) t) , $ 
6 1»4 t < fi 2 . 5 £JLT-eS> 9 s -7° 

20 

[0036] mw%\c£zm<DmT-&¥m=f-% 
ioo n mttmmmmmc&^x^ m. m 

m &%<s 7 5 u mEJTOit&Etf-Of^tt 15-3 
0fi»%S«fti5ftTV^fcai, WD ZV>2 

[0 0 3 7] ^K, SfcfcttftO/J^fctttt* CS* 
ft) tlMIUfc 5 »ft«-Cffl*5fc*H-/h*< 

W61-3 ^fc-eSttlOO/i mfilTOWtt^ (St/ 

m* (sw fcassLj^i^tf, as/ass© 

[0 0 3 8] roiitLTWfcfttt^ (SW tt, 
8£M0«E»13i&iHt 7-* 40 

* kid ©j?ist$t>ta*©aw©«iitt*:%o 
&mi?ttmxmmcm, m&wcm* 
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10 

>^'tt©^tg* 1 bo7c'b©, £*^**y^-T-f> 

^tto*«*t> ofc to* if *^ t 
*^ffl4i'©mte^t^tf^«^fc5 0 

[0 0 3 9] $£ftS^£»r3l§£©gtti LT, 
K£J&«$*5S£\ Jh!2©*0<£Sk »»»J:t«t* 

(y-^^-ff^tw ©is«±*#9ii^s^i] 

4MC) *M5tL/cgfii|5]Dt©^^t^Tt, ^ 

A^/D ^-fe'-^ay^TAgt (1*) 
*) , i/-^a^-f- (*£ifEJr (*) ») 

*isp^ig&B o p©wi^ (sw t Lxommmm 

10 0 4 01 #36Wtt£fc» ^©i5ICLTg^$tvfc 

[0041] s^i 1 (S«3«) M£© ^ x.-euisHa^© 

c t #-e#4 < t %Sffi©¥r|g^ftfe5 

[0 0 4 2] 

[H16^] SIT, 3ttt«l43J:rfJfc|fc«t < t9*«WS:S 
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mm, wMmmrnxfo^xfov , x/^s 

mm i~2) iK zvvmug&mmmmmftis 
-r^ utmi) zt&*Lx^z> 0 #i^M«f& 

fP?a« «t *) '>ft < 1 1 3TC*^«^IC5/^-^4«[ft» 

# (d 95 /ds ©it^3. OETF) ©5ttttt#sfc&;fc-C 

[0043] hmj 3 - 4 , mm 2 ammi-imm io 
t iri-© * u-m&i&xmm-wmm t n&^aa 

i 9JSV^r t^©^Lfcigfttt<Olfc»iBiII©sF*&tS[ 

^Sfeit^dB /ds ©it#l?MJ3©#3g^iiSn P n II 

m 3 -ef±Bf JtMSfpfflS t SMSiat t <n£ 1 3 °cm± * 20 
§ < ft 5 , <0 fc =*-t -f y^©*{c^fijlr##ft 

# k+#ft =>-r 4 ^£ Looit&#if LTV^c 

mmm a ha^h p c - s s l 7 %mxmmm%\m. 
ftWis-ea-r-r y^sttttJift, §fetjfe«tid»e>HP 
c - s s l 5 %*5E-c wffftisfpias «fc 9 3-5 tags 

«*r*L-CV^5 s ^l6M5~6-ef4**W^a[p n p*^e 30 

[0044] mm 1 

1 kgOJ3*xfyf* K CKS7 5 /im£(7^8 5fi 
*%J^± ; 1 5 0 /x mEtliS 2 S»%£HT) £** LT 2 
0gOT^t3^#2 0 0 (S^xpv'/HI (MO 
S) MPbtiS«S]ll&£t, ^t°5 3-^ (hq 
fflfl (80 K) KSAU 6 0tldJPfiL7cl 2m 3 / 
h rO^iSrjSftttlrtl^aLftiS&jSas-Cl 8 0 r 

pmoiiUbasT^-f^^p-^-siHieu ft#« 

««T-e©»rJRHSftiaSli3 oice&ofc. 6 ot;©S. 

# 0#S5fi£#'>ft < ir t> 3 4 TCfilJbfiHtft-et 5 J: 5 
5. 8-6. 5 g/#©*7V-8g-Ch3'7 , *7*l'- 
X^mZfi^tc, *7V-©^S»li3 0-3 5 L/ 

ftxh o fc 0 * / u-m&mt^ v -fm&xmm 

*7V-liill#U WT©i*5D©®HPC-SSL8 
£*%*£-C2 5 0 g*7 , l'-, ©HPC-SSL8S 



«HW¥9-2 6 7 0 3 5 
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6 0) 0. 5fit%lgT'2 10 
®HPC-SSL8fil%^|gT:-24 0 g 

tf\ $6I-HPC-S S L 5fift%SST*4 0 0 g^7° 

u-«rfrv\ jt»t»T um,x\ mwm& i * 

SUt«J9ft^t3a*t#x.Pjn5. #m?£ttt3 4-3 

[0045] PsKyh$/7*- (-^i'Wfcll (80 
$i rps-85) \z£&fim>b*%w'm& i a» 

9 0 I»%6^©&?-«£ 75-2 0 0 n m©R| t5> 
^LTV^c CfBBigltft ; dso 160^m, *36WJtfe 
p°pI ; d 50 114/im, d«/ds tbttft2. 6T'fco 

fc) o 

[0 0 4 6] ^IJfe^J 2 

8 0 0 g <DM^T>-f 5. K (tfcg 7 5m m8lT# 8 5 
1 5 0MmJJl±^2fi»%«T) C*tLT 
16g©7xpy^# 2 0 0 (B^xn^Hl 

(nnttx «*) st) i^At, 6 0t:i^pfiUfci 2 
m 3 /h rosft*t*»srtta»u4ase>*»-ei 

4 0 r pmOUHBtS-C^^^o-^-SriateU ft 

5^»Jt*T-CK)RlrfRj&ifiijaartt3 2°C-T?fcofc 0 6 0 

il/c t # ©#aiaS* s '>ft < t % 3 6 1C£1 _ti±5t«-e# 
5 J: 5 5 g/^fl)^^i^-lf t- h y/^/v-ff S 

£ffofc„ ^7 P l/-OSmS»ii3 0-3 5 L/». # 
ftfflttt3 6~3 7 c CT'fco/c 0 X^l'-jROJWUiH 
P C - S S L 5 fift%»g-C 1 7 0 0 g ©ifllrtTo fc 

of^-e^^^Tt, *«e^iit& B n pii^#7c 0 

iLB o n II(0^e^-@ (dso) ttl 44/tm-efcofco d 

n / ds JtttJK)2. 5f|)ot 0 

[0 04 7] JfcftflJ 1 

8 0 0 g (DmUx-r yf ? K OfiS 7 5^ mKT^ 8 5 
S*%«± ; 1 5 0MmW ; 2li%»7) icMtr 
16gO7xP^#2 00 (H^Jio^Hl 
(HO fi) SrSJOLlSSiffiSilig&St. ^t°7^-^ 
(HSIIX (tt) JO icSAt, 6 onctAPtaUfcl 2 

m 3 /hx<nQ%m.*mhmn\^m.ui$bmixi 

4 0 r pm©@<E^S-e7 f -/^^o*-^-SrlHl<BU ft 

5^SfiS»T-erowffRia?njaSfi3 3 0 c-efeofc„ 6 o 

tlfci#©#^m^li3 4~3 6'CT-fct), 6g/^(D 

-©$ftftM»3 0-3 5 L/^-e&ofc,, X 7° l"HR 
©ft^ttH P C - S S L 5 fi»%t^-e 1 2 5 0 g 
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*&ffofclfr&-CStt&*TU Ml^it Brfl 
Wc^tX (dso ) fil 2 2MinT?*>0, & 

©Elf (dss/ch JtHtl OKJb) *lt«S^fc. 

[0 0 4 8] mmm 3 

M^ryt'^ K (gf!7 5 jtmKTi8 J 8 5S*%» 
± ; 1 5 0 it m£i±as 2 fift%E*T) £$#1-3 C t IC 
«t 9 #/c^t >f $ mt&ftfi* (¥£>*£?@ 5 u mSi 
T) 5 0 0 gl:MLn0g©7ioy;V#2 0 0 (0 10 

gt, -*M-fVy9* (a'^^ (ft) ») t&A 
U 6 0°CidJP?SL/i3 6 m 3 /h x <D£%tZffi.W)Bi 
rtl-iUS P,Ji£aj-e 3 0 0 r p m (00 teigS -CtV 

*y-p-*-£@teu mmmA^m^tc a z 

SI! 2 3t?fcofc, 6 0T;©fiJl#*7°u-t4<9lfr 
il&ip * iU~ ft o T^iP S ixfc 1 £ ©»&£f4 2 6- 
2 8 < C-efc<9, 8 z/5}<Dx7v-%m-QYyzf*7i' 

-x°mmttc« 7.yu-<D£%mn*2 0L/ft, 20 

V- ftO&jAttH P C - S S L 7 9 9 0 g 

©P«*ff ofcl$jfc-Cittfc*i|*T U *£9J£tt&III 
fcfcfc. *«§HSttfllll OTJStt^g (d. ) fil 1 
7jjmt*fci dss/ds Jfc|±jfi2. 8-efcofc. 
[0 0 4 9] fttfeffl 2 
JJ^ET^-f 5 K (gg 7 5 Mm£W8 5*1%^ 
± ; 1 5 0 ji m£Jl±# 2 fi*%#T) C t K 

4 <3 ilfc^r yf 5 5 /z mgi 

T) 5 0 0 giatLT10g©7iDy;V#200 (0 

*7«^n (<*) «) mpu rnimmwmL 30 
sit. ^/w^ wu?^ m m ts* 

U 6 0t;icM£L/c3 6 m 3 /h r ©£ft*&aEft« 
rttSSU3!CiiSP)j£gS-C3 0 0 r pmOlHlteaa'eT'f 

mt2 3°C^fco/£ 0 6 0 < C©fia7J^7"l/-|Cj;f)R 
fi&SP ltd H IC ft o TftSP £ ftifc t £ ©SI35fi& tt 2 3 - 
2 4 0 C-efo l 9, 1 0g/#©*7V-}MT- 1-5/7*7" 

i'-?** ufc„ X7°y-©^s»n 2 0 L/ftvh 

oifc. X/k- «©|!$fiHPC-SSL7ai:%3fg 40 
i?9 9 0 gOiftSSrffofc^-ejgttSriRTU 
IlfcUfc. tb^IIW^^g (dso ) 141 4 8 /zm 
■e*9, dss/ds ifc{4«3. 3-e*»o» *«W5tttfl 
III iritKLT, m^tLX<D^(DLt<0 

[0 0 5 0] HMll4 
M^xryf^ K (ft&7 5 Mm«T* J 8 5fi*%£* 
Jb ; 1 5 0 fi mKB 2 St%E*T) fct&flH-* £ t K 
4 9 »feif ^if 5 Kftt&ftStf 5 m m& 

T) 5 0 0 gi^LT10g©7^n-yW#2 0 0 (0 50 
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*7xpy/«l (80 M) MPU tefti^ftlitS 
mm. ^f/i^y^ (80 ft) kka 

U 6 0"CtJpiaLfc3 6 m 3 /h r ©^ISrJfEfil 
rttSaL4ASf>jSSB-e3 0 0 r pm©[5HEjI£-?T4 

©t#©g«©fcA^TV^5^9JSSET-C©Wf«H&fPffl 
^14 2 3 t-t'fcofc ft*JHPC-SSL7fii;%»g 
"PI 0 g/5>©*7°l/-lS-I?7 0 0 gOMiSfLfc 
7J\ ^©t#©^jafil42 4~2 5'CT&ofc 0 Jet 
HPC-SSL5fii:%«g-e8 g/#©*7V-iM 
-C4 0 0 g©*g&#5LiBg2 6-2 7tTt1fl/\ * 
*W3lEttflIVS:1lfc. ^-fJit>*7u-©£fca»±2 
OL/^fcofe. *$6H£&.FqIV©¥^ ; HIH:1 1 
OumX'h'O. d B /d« Itl±ft2. 6-Cfcofc. 
[0 0 5 1] 5 

il« i t-#/c#3M&p b p i i i 4 

m) Srgti^ (S*R) iLT, 10g|;»U*;vt 
'<Vy#x&£t:l g4fc(42 g JP^T->-^ a y*°- 
(tfellffrjff (*) M) tSAL, ^77^1 
mm. s<y±/V2 0 r p m, 2 0 0 0 r pmO| 

Wxmm&^A 0-5 0 o CtJPrSStl5i 5 3 05)11 

ftw^mii-mzitmitco i ©¥^e 

^141 14/xm, A/Vf/^y^lgilPW© 
fi©Wtt-7« 1 6 5 fi mT-fc 9 . Sft : f-©*ffit*/l' 

[0 0 5 2] 6 

mmw>sm£m. ^/^/^^ (^^-^ 

^ftllOftm) «r»m SfctWStfC^^SrJS 

fuy^y ooo/BWt^^>/7k (6/1/ 

1/9 2) ±9 453-r^^^^l'-«Sr5a*% 
i 4 ? ^ 1 1 4 9 , *HP^igeo a p 

tc^mim 1 6 0 m mmsim-ttftit. r © t ^ 

©*7°y^lgf44 g/^\ P-^©@teiit(43 0 0 
r pm, «S^a»4 3 6m 3 /h r, ^SS(4 7 
5"C, »TfSlSfD?aS(4 2 5t:, W%Umt3 2 < CT'feo 
fc 0 
[0 0 5 3] 

^^f4±HE©4 5^g^i^^tSfc©, a 
|gtt#JP^© I K)T-S^i4^-e^*ffilCP-r 4 
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